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In two patients who were evaluated for refractory epilepsy, we ran an LOC-localizer fMRI 73 experiment, in which blocks of non-scrambled shapes and outlines were interleaved with control 74 blocks of scrambled stimuli ( Fig. 1 , (Kourtzi and Kanwisher, 2000) ). A 96-channel Utah microelectrode 75 array was implanted in LOC ( Fig. 1A ; MNI coordinates 55, -71, 1 for patient 1, and -55, -77, 6 for patient 76 2) (Silson et al., 2013) . We verified the anatomical location of the array using a computed tomography 77 (CT) scan obtained after array implantation, which was co-registered onto the anatomical MRI. 
168
We also observed a high degree of spatial clustering for shape preference across the array, We recorded neural activity in LOC during the presentation of stereo stimuli (2 recording 222 sessions) while the patients were categorizing concave and convex surfaces ( Figure 6D , average high-gamma of 3D-structure-selective sites is shown for both 238 patients in Figure S3 ).
B. T-values for main effects of stereo, contrast [curved
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Not unlike the selectivity for image scrambling and for individual shapes, the high-gamma 3D- 
320
To our knowledge, we also provide the first evidence for 3D-structure selectivity defined by , and microstimulation of these clusters could predictably alter the perceptual report of 331 the animal in a 3D-structure categorization task. Hence, the 3D-structure selectivity we observe here 332 has also been described in the macaque ITC. Moreover, patient DF (Read et al., 2010) , who suffered bilateral damage to LOC, was impaired in using the relative disparity between features at different 334 locations, although 3D-structure categorization was not tested. 
377
The grid lines were present in both the intact and the scrambled images. The overall size of the stimuli 378 measured 7° in visual angle and each stimulus was presented for 1000 ms.
379
Stereo Localizer: The stimulus set consisted of random-dot stereograms in which the depth was 380 defined by horizontal disparity (dot size 0.08°, dot density 50%, vertical extent 5.5°), and were 381 presented on a gray background. All stimuli were generated using MATLAB (R2010a, MathWorks) and 382 were gamma-corrected. We used a 2 by 2 design with factors curvature (curved vs flat) and disparity 498 Furthermore, the data set was split in two, and all population analyses were repeated for both halves 499 of the data independently, to check for consistency. We analyzed the LFP power in the high frequency 500 bands (high-gamma): 80-120 Hz. Lowest frequencies had to be excluded from our analyses, as our 501 trials were maximally 1 s long. All statistics on LFP data were obtained using permutation tests as 502 described for spiking activity. The latency of the LFP response per frequency band was defined as the 503 first of five consecutive timestamps (in ms) in which the average power minus 2 standard errors was 504 higher than 1 (= average power of the normalized baseline). The LFP-latency for selectivity between 505 conditions was defined as the first of two consecutive samples in which the average power for 506 condition A minus 2 standard errors was higher than the average power for condition B. 
515
To estimate the spatial extent of selectivity observed in the MUA and high-gamma band over 516 the array, we determined for each visually responsive channel its immediate neighbors (i.e. either 8 517 channels, for recording channels which were not located on the edge of the array, or 5 channels for 518 edge electrodes). We calculated a two-way ANOVA with factors scrambling (scrambled vs non-519 scrambled) and position for each channel individually. Significance was tested using a p-value of 0.05.
520
Ranking: To investigate the MUA and high-gamma responses to individual stimuli, we applied 521 a ranking technique in which individual non-scrambled stimuli were ranked based on the electrode's 522 average spiking activity and high-gamma power evoked by the stimuli, then the same ranking was 523 applied to the individual scrambled control stimuli. To investigate differences between rankings, a 524 linear regression was performed, and a 95% confidence interval was used to determine significant 525 differences between regression coefficients or intercepts. Finally, the same ranking technique was 526 used to investigate the spatial specificity of the shape selectivity: we ranked the non-scrambled stimuli 527 for each electrode based on the spiking activity and high-gamma responses, and this same ranking 528 was then applied to the responses of all neighboring channels separately. We then averaged the spike 529 rate and gamma responses for the ranked data of the neighboring channels to determine whether the 530 shape preference was preserved at neighboring channels. Differences in ranking were investigated 531 using a linear fit as described above.
532
Receptive fields. The average single-unit activity and high gamma power were calculated 533 during stimulus presentation for each stimulus-position, and filtered with a Gaussian (sigma: 0.5). 
